Effect of insulin on the glucose utilization in isolated cardiac myocytes from adult rat.
The acute effects of insulin on glucose utilization in isolated rat quiescent cardiac myocytes were studied. Insulin (80 nM) increased the rate of glucose clearance by 2-3 times in the presence of glucose ranging from 0.3 microM to 5.5 mM. Glucose transport, which was measured in terms of both D-glucose uptake in the presence of 0.3 microM D-glucose and initial rate of uptake of 3-O-methylglucose, was stimulated 3-fold in the presence of insulin. At higher glucose concentrations (greater than 100 microM), a decrease in glucose clearance rate due to a shift of the rate-limiting step from glucose transport to a post-transport step in the pathway of glucose metabolism was observed. At the physiological concentration of glucose (5.5 mM), about 73% of glucose was metabolized into lactate, about 10% was oxidized into CO2 and the rest (17%) remained inside the cells. The pentose phosphate pathway did not contribute to the glucose metabolism in these cells. Insulin (80 nM) significantly increased the uptake of glucose (112%), and the conversions of glucose into lactate (16%), glycogen (64%), and triglyceride (18%), but not into CO2 (3%). Insulin transiently increased the percentage of I-form of glycogen synthase by 16% above basal, but did not affect the percentage of a-form of glycogen phosphorylase. The content of glucose 6-phosphate in the cells was increased by 46% above the basal value in the presence of insulin. These results indicate that insulin has different acute stimulatory effects on various steps in the metabolic pathway of glucose in isolated quiescent cardiac myocytes.(ABSTRACT TRUNCATED AT 250 WORDS)